dimensional color-coded images of regurgitant jet velocity superimposed on two-dimensional echocardiographic images. The flow velocity signal is analyzed with the autocorrelation technique, which is more rapid than conventional pulsed wave Doppler spectral analysis with the Fast Fourier or Chirp-z transform algorithms. The autocorrelation method provides information only about mean velocity ranges, however, and may be less sensitive than pulsed wave Doppler. Both pulsed wave and color Doppler are limited in the maximum velocity they can easily measure and are subject to 'aliasing," an artifact of the sampling procedure. Both measure only the velocity of the vector component in the direction of sound transmission and will underestimate velocities that are not coaxial with the ultrasonic beam.
Current clinical color Doppler grading of mitral regurgitation is based on spatial criteria, using single still frames to measure the maximal twodimensional area occupied by the regurgitant jet, or a ratio of jet area to the cross-sectional area of the receiving atrium.3 Aortic insufficiency has been graded according to the length and area of the jet and its width in the left ventricular outflow tract. 4 Assessment of this lesion represents a more complex problem than atrioventricular valve regurgitation: while mitral or tricuspid regurgitation occurs into the atria, which are relatively static and symmetrical cavities, the aortic insufficiency jet flows into the left ventricular outflow tract, which is a more dynamic structure delineated by the mobile anterior mitral leaflet and interventricular septum.
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Furthermore, beyond the tip of the mitral leaflets, the aortic regurgitant flow signal may be difficult to separate from the simultaneously occurring mitral inflow.
Current pulsed wave and color Doppler criteria for estimating regurgitation are based on the assumption that the spatial distribution of the regurgitant velocities reflects or at least is proportional in some way to the regurgitant volume. What does the spatial distribution of regurgitant flow velocities actually represent? The jet area mapped with pulsed wave or color Doppler reflects not only the velocities of the blood moving from one chamber to another but also the motion of the blood that is entrained and displaced in its path. significantly from machine to machine, depending on differences in beam focus, scan converter algorithm, pixel distribution, and spatial filtering.9 Even for a given machine, significant differences in jet size can occur with changes in the pulse repetition frequency, gain setting, transducer frequency, and variance algorithm.10 Awareness of these factors may avoid misinterpretation due to changes in machine settings. Other current limitations of color Doppler velocity mapping include a suboptimal signal: noise ratio, especially at greater depth ranges; frame rates that are slow relative to cardiac events; narrow imaging sector angles; and poor representation of lower velocity ranges. We can expect that many, but probably not all, of these shortcomings will be improved in future generations of color Doppler equipment.
Doppler-derived measurements must, therefore, be recognized as valid only for a specific combination of physiological and technical variables. For these reasons, current estimates may not be comparable from machine to machine, from patient to patient, or in a given patient over time.
If Empiric data lead many centers, including our own, to use Doppler color flow mapping in the assessment of mitral and aortic regurgitation because good correlation with the imperfect but clinically accepted angiographic grading has been demonstrated.3 4 We should remember, however, that at present we can at best obtain only semiquantitative grading rather than true measures of regurgitant severity and that this grading may be adversely influenced by simplistic analysis methods, equipment limitations, and hemodynamic variability. Thus, the relation between Doppler measurements and the physiological impact of valvular regurgitation is complex and poorly defined currently. The challenge we will face in the future lies in defining better gold standards; extracting more of the spatial, temporal, and velocity information offered by color Doppler velocity mapping; and searching for truly quantitative parameters of valvular insufficiency.
